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Materials and Methods
Recovery of seeded Fuller’s rose weevil in
field plots
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Mean proportion (± SEM) of N. cervinus recovered as mature larvae or adults
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BE6;4E7F <A G;8 4L B9 )?8AGL	 B@@8E6<4? ><J<9EH<G
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cervinus ;47 4I8E4:8 4AAH4? 64G6;8F <A 8@8E:8A68 GE4CF B9

T 47H?GF @
 	 &6$8AA4 8G 4?	 HACH5?<F;87 B5F8E
I4G<BAF	 L 6B@C4E<FBA <A '8J 384?4A7 C4FGHE8 BE ?H
68EA8 6EBCF CBCH?4G<BAF B9 FB@8 BG;8E 5EB47ABF87
J88I<?F FH6; 4F S. lepidus S. discoideus 4A7 N. leucoloma 64A
8K6887  ?4G8 <AFG4E ?4EI48 BE CHC48 @
 0<:;G@4A
 !4E7J<6> 4A7 )E8FG<7:8  EBJA5E<7:8 8G 4?	

	 %BJ ?4EI4? FHEI<I4? <A G;<F FGH7L 6BAGE4FGF J<G; G;4G
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J;<G8 6?BI8E 4A7 ?4E:8 7B6> C?4AGF 4E8 45HA74AG 5HG G;4G
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C?4AG DH4?<GL	 08 FH::8FG G;4G ?4EI4? CB?LC;4:L <F 4
FGE4G8:L G;4G 8A45?8F N. cervinus GB C8EF<FG 4G ?BJ 78AF<G<8F
<A ><J<9EH<G BE6;4E7F 78FC<G8 I4E<4G<BA <A G;8 DH4?<GL 4A7
7<I8EF<GL B9 :EBHA76BI8E	 HEG;8E FGH7<8F B9 N. cervinus <A
";3-:1?-8
!;@=:-8;2 :>1/?(/51:/1FBBB5:>1/?>/51:/1;=3 
!;@=:-8;2 :>1/?(/51:/1*;8F=?5/8151'8J 384?4A7 4A7 8?F8J;8E8 JBH?7 58 I4?H45?8 <A 4FF8FF
<A: G;8 EB?8 B9 :EBHA76BI8E 4A7 GE88 ;BFGF E8?4G<I8 GB BG;
8E946GBEFFH6;4F6?<@4G8<A78G8E@<A<A:CBCH?4G<BAF<M8	
Acknowledgments
HA7<A: J4F 9EB@ G;8 '8J 384?4A7 BHA74G<BA 9BE +8
F84E6; ,6<8A68 4A7 -86;AB?B:L CEB:E4@@8 1
4A7 9EB@ 3,)+" "AABI4G<BA %G7 CEB=86G 	 -;4A>F
GB EH68 0<??BH:;5L -<A4 78A <BA4 $8GG?8J8?? 4A7
8E8> 0<?FBA 9BE 47I<68 4A7 ;8?C J<G; G;8 FB<? J4F;<A:
946<?<G<8F4G:+8F84E6;+H4>HE4	
References
?BAFB34E4M4:4 & %L4? !	 	 A world catalogue of families and
genera of Curculionoidea (Insecta: Coleoptera) (excepting Scolytidae and Platy-
podidae)	 AGB@BCE4K<F,B6<8747<I<?)4EG<6H?4E,		)	
ABA 	 




84I8EF # &6BL 0 $4C?4A -	 	 '4GHE4? 8A8@<8F B9 FH5G8E
E4A84A Diaprepes abbreviatus B?8BCG8E4 HE6H?<BA<748 ?4EI48 <A
?BE<74	 Environmental Entomology 
 	
"A BF<> ## 87<GBE	 	 Common names of insects and related organisms	 A
GB@B?B:<64?,B6<8GLB9@8E<64	
?B8@ , &<M8?? + (XE<8A 0	 

	 (?7 GE4CF 9BE A8J J88I<?F
A8J E86BE7F 9BE 6HE6H?<BA<7F B?8BCG8E4 HE6H?<BA<748 5E8AG<7F
B?8BCG8E4 E8AG<748 4A7 4AG;E<5<7F B?8BCG8E4 AG;E<5<748
9EB@#8998EFBAB	?BE<74	 Florida Entomologist  
	
E<:;G 	 	 +8I<F<BA B9 G;8 :8AHF Sitona B?8BCG8E4 HE6H?<BA<7
48 B9 'BEG; @8E<64	 Annals of the Entomological Society of America
 
	
EBJA5E<7:8 & '8?FBA -% !46>8?? % 78A -& 0<?FBA # 0<?
?BH:;5L   ?4E8 -+	 
	 <8?7 4CC?<64G<BA B9 5<BCB?L@8E
6B4G87 Beaveria bassiana  9BE 6?BI8E EBBG J88I<? Sitona lepidus
6BAGEB? <A 04<>4GB 4A7 &4A4J4GH	 New Zealand Plant Protection 
	
"A 4EA8 ) 87<GBE	 	 Scientific and common names of insects and allied
forms occurring in Australia	 ,"+(
;47J<6> 	 4	  E8I<8J B9 H??8EXF EBF8 J88I<? Pantomorus
cervinus B;	 B?	 HE6H?<BA<748	 Journal of the Entomological Soci-
ety of Australia 
 
	
;47J<6> 	 5	  6;86>?<FG B9 G;8 E46;L78E<A48 B?	
HE6H?<BA<748 B66HEE<A: <A HFGE4?<4	 Journal of the Entomological So-
ciety of Australia 
 
	
<E8@CBA: , 34?H6>< &)	 	 !BFG C?4AG CE898E8A68F B9 CBCH?4G<BAF
B9 Helicoverpa armigera !P5A8E %8C<7BCG8E4 'B6GH<748 9EB@ 7<9
98E8AG?B64G<BAF	 Australian Journal of Zoology  	
 8AFG4G 
	 Genstat for Windows Release 9.1	 /,'"AG8EA4G<BA4?	
 HFG<A + ,6;H@46;8E -	 	 +8?4G<BAF;<C B9 FB@8 FB<? CBE8
C4E4@8G8EF GB @BI8@8AG B9 9<EFG<AFG4E J8FG8EA 6BEA EBBGJBE@
B?8BCG8E4 ;ELFB@8?<748	 Environmental Entomology 
	
!4@BA ' 4E7A8E + ??8A0<??<4@F %# %88 #	 	 4E45<7 CBCH
?4G<BAF <A 9<8?7 584AF 4A7 G;8<E 89986G BA G;8 CBCH?4G<BA 7LA4@<6F
B9 Sitona lineatus %		 Annals of Applied Biology  
	
!4E7J<6> , )E8FG<7:8 +	 	 );8AB?B:L B9 J;<G89E<A:87 J88I<?
Graphognathus leucoloma <A C4FGHE8 <A ABEG;8EA '8J 384?4A7	 Pro-
ceedings of the New Zealand Plant Protection Conference  

	
!4E7J<6> , )E8FG<7:8 + 0E4GG8A ,	 	 -;8 89986G B9 J;<G8
6?BI8E 4A7 EL8:E4FF BA J;<G89E<A:87 J88I<? Naupactus leucoloma B
;8@4A ?4EI4? 9887<A: 4A7 58;4I<BHE	 Proceedings of the Australasian
Grassland Invertebrate Ecology Conference  

	
!8?L )	 	 H??8EXF EBF8 J88I<? Pantomorus Asynonychus godmani
EBG6;	  GEBH5?8FB@8 C8FG B9 6<GEHF GE88F	 Agricultural Gazette of
New South Wales  	
!BJ4E7 ## +4H58A;8<@8E  8EA4LF 	 	 )BCH?4G<BA 4A7 <A7<
I<7H4? CB?LC;4:L <A G;8 :E4FF;BCC8E Taeniopoda eques 7HE<A: A4GHE
4?9BE4:<A:	 Entomologia Experimentalis et Applicata 
 	
$4<A 0& G><AFBA ,	 	 )BCH?4G<BA FGH7<8F B9 Costelytra zealandica
0;<G8 ""	  E4C<7 @86;4A<64? 8KGE46G<BA @8G;B7 FH<G45?8 9BE <A
G8AF<I8 F4@C?<A: B9 Costelytra zealandica 4A7 BG;8E F64E4548<7F	 New
Zealand Journal of Experimental Agriculture  	
$<A: ) 4FG +	 	 9986GF B9 C4FGHE8 6B@CBF<G<BA BA G;8 7LA4@<6F
B9 Heteronychus arator 4A7 Graphognathus leucoloma CBCH?4G<BAF
B?8BCG8E4 ,64E4548<748 4A7 HE6H?<BA<748	 Proceedings of the
Australasian Grassland Invertebrate Ecology Conference 
 
	
%4><A $+ &BEF8 # 	 	  78:E8874L @B78? 9BE H??8EXF EBF8
588G?8 Pantomorus cervinus B;8@4A B?	 HE6H?<BA<748 8::
;4G6;	 Journal of Applied Entomology  
	
%4AG8E<  'BE@4E> 	 	 )4EG;8AB:8A8F<F <A G;8 GE<58 '4HC46




%4AG8E<   H878F # )4EE4 #+)	 

	 088I<?F <A=HE<BHF 9BE EBBGF B9
6<GEHF <A ,OB )4H?B ,G4G8 E4M<?	 Neotropical Entomology 
	
%4G;889 & )4EE # )4FF 	 	 46GBEF 49986G<A: FHEI<I4? B9 $8A
GH6>L CBCH?4G<BAF B9 G;8 4?94?94 J88I<? Hypera postica B?8BCG8E4
HE6H?<BA<748	 Environmental Entomology  
	
&47:8   ?4E>8 $ H6;4A4A   0<?><AF 	 
	 ,84FBA4?
45HA74A68 4A7 7<FGE<5HG<BA B9 H??8EXF EBF8 J88I<? Asynonychus
cervinus B;8@4A B?8BCG8E4 HE6H?<BA<748 <A ,HAE4LF<4 6<GEHF
:EBI8F	 Plant Protection Quarterly  	
&4:HEE4A 	 	 Ecological diversity and its measurement	 )E<A68GBA
.A<I8EF<GL)E8FF	
&4;8E # %B:4A )	 
	 B@C4E<FBA B9 ;BFG C?4AG CE898E8A68F
986HA7<GL 4A7 ?BA:8I<GL 9BE 7<8GE84E87 4A7 9<8?76B??86G87 H??8EXF
EBF8J88I<?	 New Zealand Plant Protection  	
&4A78E / );<??<CF   ?4E8 -+ ;4C@4A +	 
	 )E8?<@<A4EL
4FF8FF@8AG B9 (" 4A7 "-, F8DH8A68 I4E<4G<BA <A H??8EXF EBF8
J88I<?	 New Zealand Plant Protection  	
";3-:1?-8
!;@=:-8;2 :>1/?(/51:/1FBBB5:>1/?>/51:/1;=3 
!;@=:-8;2 :>1/?(/51:/1*;8F=?5/8151&4F4>< & $47B< &	 	 !BFG C?4AGF B9 Pantomorus cervinus B;8@4A
4A7 E8?4G<BAF;<C 58GJ88A 986HA7<GL BE ?BA:8I<GL 4A7 <GF ;BFG C?4AGF	
Research Bulletin of the Plant Protection Service, Japan  	
&4F4>< & $47B< & 2BA874 &	 	 9986GF B9 G8@C8E4GHE8 BA 78
I8?BC@8AG B9 H??8EXF EBF8 J88I<? Pantomorus cervinus B;8@4A
B?8BCG8E4 HE6H?<BA<748	 Research Bulletin of the Plant Protection
Service, Japan 
 	
&4F4>< & '4>4;4E4 ,	 
	 %4EI4? :EBJG; B9 G;8 H??8EXF EBF8 J88I<?
Pantomorus cervinus B;8@4A B?8BCG8E4 HE6H?<BA<748	 Research
Bulletin of the Plant Protection Service, Japan  

	
&4F4>< & -4>4;4F;<  	 	 +84E<A: 9BE G;8 ?4EI48 B9 H??8EXF EBF8
J88I<? Pantomorus cervinus B;8@4A B?8BCG8E4 HE6H?<BA<748	
Research Bulletin of the Plant Protection Service, Japan  	
&4L &	 	 "@@4GHE8 FG4:8F B9 HE6H?<BA<748 %4EI48 B9 G;8 FB<?





&4L &	 	 Fuller’s rose weevil, Asynonychus cervinus (Boheman), life-
cycle,"+"A9BE@4G<BA,8E<8FAB	
&BEF8 #  8&4FBA  EC4<4 &, );<??<CF )  BB78?? ) !4A8L
) ,@<G; #	 	 (CG<BAF <A 6BAGEB??<A: G;8 H??8E EBF8 588G?8	
Citrograph  	
(J8AF5L 	 	 &B7<9<87 FG8CCB<AG FLFG8@ 9BE 5BG4A<64? 6B@CBF<




)8A@4A +	 "A ,6BGG ++ 87<GBE	 	 ,H5GEBC<64? 9EH<G C8FGF	 New
Zealand pest and beneficial insects	 %<A6B?A .A<I8EF<GL B??8:8 B9 :E<
6H?GHE8 ;E<FG6;HE6;'8J384?4A7	
+ 8I8?BC@8AG BE8 -84@ 
	 R: A language and environment for statist-
ical computing	 + BHA74G<BA 9BE ,G4G<FG<64? B@CHG<A: /<8AA4




+<C4 ,+	 	 ,GH7L B9 G;8 9BB7C?4AGF B9 G;8 ?4EI4 B9 G;8 9EH<GGE88
J88I<? Naupactus xanthographus  8E@4E B?8BCG8E4 HE6H?<BA<7
48	 Agricultura Tecnica  	
45FGE46GBA?L
+BL  )BC4L " ;4@C<BA ) #4@8F - +4;@4A 	 	 An illustrated
guide to common weeds of New Zealand	 '8J 384?4A7 )?4AG )EBG86G<BA
,B6<8GL %<A6B?A'8J384?4A7	
,;4A>F ! <AA<:4A 	 	 -8@C8E4GHE8 4A7 E8?4G<I8 ;H@<7<GL 89
986GF BA 8::F 4A7 9<EFGFG4:8 ?4EI48 B9 G;8 5?46> I<A8 J88I<? Otio-
rhynchus sulcatus	 Environmental Entomology 
 	
"A ,@<G;  84GG<8   EB47?8L + 87<GBEF	 	 Citrus pests and
their natural enemies: integrated pest management in Australia	 *H88AF?4A7
8C4EG@8AG B9 )E<@4EL "A7HFGE<8F 4A7 !BEG<6H?GHE4? +8F84E6; 4A7
8I8?BC@8AGBECBE4G<BA E<F54A8HFGE4?<4	
,G8I8A 	 
	 #4C4A8F8 6;4A:8 G;8<E DH4E4AG<A8 FLFG8@ 'B @BE8
FG<6>L54A7F	 New Zealand Kiwifruit Journal  
	
-4EE4AG  &6BL 0	 	 9986G B9 G8@C8E4GHE8 4A7 E8?4G<I8 ;H




-4L?BE +%	 	 Weeds of crops and gardens in New Zealand	 +% -4L?BE
'8?FBA '8J384?4A7	
-;B@CFBA #'	 	 -;8 8IB?HG<BA B9 7<8G 5E847G; &BABC;4:L 4A7
CB?LC;4:L <A FJ4??BJG4<? 5HGG8E9?<8F	 Journal of Evolutionary Biology
 	
/B:8?8E " <6;BG4 + ,<I4>H@4E4A , 8HE8E & &6"IBE "	 
	 ,B<?
4FF8FF@8AG B9 4CC?8 BE6;4E7F HA78E 6BAI8AG<BA4? 4A7 BE:4A<6
@4A4:8@8AG	 Australian Journal of Soil Research  
	
04?G8E  !	 
	 Insect Pest Management and Ecological Research	 4@
5E<7:8.A<I8EF<GL)E8FF	
0<:;G@4A #	 	 Sitona discoideus B?8BCG8E4 HE6H?<BA<748 <A
'8J 384?4A7 T 7<FGE<5HG<BA CBCH?4G<BA FGH7<8F 4A7
5<BAB@<6FGE4G8:L	 New Zealand Journal of Zoology 
 


	
";3-:1?-8
!;@=:-8;2 :>1/?(/51:/1FBBB5:>1/?>/51:/1;=3 
	
!;@=:-8;2 :>1/?(/51:/1*;8F=?5/8151